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ANSWER 1 OF 33 HCAPLUS COPYRIGHT 2005 ACS on STN 
The present invention relates to a process and epitaxial 
structure of semiconductor and, more particularly, to a process 
epitaxial structure of GaN based compound semiconductor 
which includes a buffer layer of Group III nitride formed on a 
single crystal of boron phosphide by 
growing a first layer at a low temperature and a 
second layer at a high temperature for growing a 
lattice-matched structure. The epitaxial structure of 
GaN based compound semiconductor comprises a substrate; a 
single crystal of B phosphide buffer layer or* 
the substrate; a 1st buffer layer composed o 
nitride at a temperature of 200-800° 
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AB The present invention provides a technique for fabricating a multicolor 
light -emitting lamp by using a blue LED having a structure capable of 
avoiding cumbersome bondingL In particular, the present invention 
provides a technique for fabricating a multicolor light-emitting lamp by 
using a hetero- junction type GaP-base LED capable of emitting high 
intensity green light in combination. Also, for example, in fabricating 
a multicolor light -emit ting lamp from the blue LED and the yellow LED, 
the present invention provides a technique for fabricating a multicolor 
light-emitting lamp from a blue LED requiring no cumbersome bonding and 
a hetero- junction type GaAs . sub. 1-ZP . sub. Z -base yellow LED of emitting 
light having high light emission intensity. 



CAS 
AN 
TI 
IN 
PI 
AI 

PRAI 

DT 
FS 

LREP 
CLMN 
ECL 
DRWN 



INDEXING IS AVAILABLE FOR THIS PATENT 
2004 : 237290 USPATFULL 
Multicolor light-emitting lamp a 
Udagawa, Takashi, Chichibu-shi , 



20040923 
20040218 
20020816 
20010820 
20010919 (60) 



US 2004183089 AI 
US 2004-486985 AI 
WO 2002-JP8317 
JP 2001-248455 
US 2001-323088P 
Utility 
APPLICATION 

Sughrue Mion, 2100 Pennsylvania 
Number of Claims: 6 
Exemplary Claim: 1 
4 Drawing Page(s) 



light source 
PAN 

10) 



Avehue NW, Washington, DC, 20037-3213 



LN.CNT 872 
CAS INDEXING 



IS AVAILABLE FOR THIS PATENT. 



LI 2 ANSWER 5 OF 33 USPATFULL on STN 

AB The present invention discloses a light emitting diode (LED) by using a 
P-type ZnTe layer or a ZnSe layer as a 
substrate. To match the lattice between the substrate 
and blue light LED of cubic crystal, a BP (boron 
phosphide) buffer layer of single 
crystal is formed on the substrate. When the blue 

light LED emits blue light of wavelength from 450 nm to 470 nm, the ZnTe 
or ZnSe substrate absorbs the blue light and emits 

yellow-green light of wavelength 550 nm. Thus, white light is produced 
by mixing the blue light and the yellow-green light. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
AN 2004:225422 USPATFULL 

TI WHITE LIGHT LED 

IN Lai, Mu-Jen, Hsinchu, TAIWAN, PROVINCE OF CHINA 

Liu, Chia-Cheng, Hsinchu, TAIWAN, PROVINCE OF CHINA 

Chang, Chiung-Yu, Hsinchu, TAIWAN, PROVINCE OF CHINA 
PI Ug. 2.nadi73£ng AI 20040909 

4*C 0S 6825498 ^ B2 20041130 

AI US 2003-603659 AI 20030626 (10) 



PRAI TW 2003-92104599 20030304 

DT Utility 

FS APPLICATION 

LREP RABIN & Berdo, PC, 1101 14TH STREET, NW, SUITE 500, WASHINGTON, DC, 
20005 

CLMN Number of Claims: 10 
ECL Exemplary Claim: 1 
DRWN 2 Drawing Page(s) 
LN.CNT 333 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
LI 2 ANSWER 6 OF 33 USPATFULL on STN 

AB A boron-phosphide-based semiconductor light -emitting 

device having a semiconductor substrate of a first conduction 
type having, on its bottom surface, a bottom electrode; a first 
boron-phosphide-based semiconductor layer of 
a first conductive type provided on the substrate; a 
Group III-V compound semiconductor active layer provided on 
the first boron-phosphide-based 
semiconductor layer; a second boron- 
phosphide-based semiconductor layer of second 
conduction type provided on the active layer; and a top 
electrode provided on the surf ace. of the second boron 
-phosphide-based semiconductor layer. The top 

electrode includes a lower electrode and an upper electrode, the lower 
electrode is in direct contact with the second boron 
-phosphide-based semiconductor layer and formed of a 
metal incapable of establishing ohmic contact with the second 
boron-phosphide-based semiconductor layer, 

and the upper electrode is provided on the lower electrode and formed of 
a metal capable of establishing ohmic contact with the second 
boron-phosphide-based semiconductor layer. 
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AB A boron phosphide -based semiconductor light -emitting 

device, which device includes a light -emitting member having a 
hetero- junction structure in which an n-type lower cladding 
layer formed of an n-type compound semiconductor, an n-type 
light-emitting layer formed of an n-type Group III nitride 
semiconductor, and a p-type upper cladding layer provided on 
the light-emitting layer and formed of a p-type boron 
phosphide-based semiconductor are sequentially provided on a 
surface of a conductive or high-resistive single- 
crystal substrate and which device includes a p-type 

Ohmic electrode provided so as to achieve contact with the p-type upper 



cladding layer, characterized in that a amorphous 
layer formed of boron phosphide-based 

semiconductor is disposed between the p-type upper cladding 

layer and the n-type light -emit ting layer. This 

boron phosphide-based semiconductor light-emitting 

device exhibits a low forward voltage or threshold value and has 

excellent reverse breakdown voltage characteristics. 
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AB A light -emitting device uith reduced lattice mismatch. The 
light-emitting device comprises a substrate having a first 
lattice constant, a first puffer multilayer deposited on the 
substrate, a second buff er\ multilayer deposited on the first 
buffer multilayer, and a GaN base epitaxial 
layer deposited on the second buffer multilayer 



lattice constant of the 
lattice constant at the 
second lattice constant 
lattice constant of the 
lattice constant at the 
third lattice constant at 



The 

buffer multilayer ranges from the first 
m of the first buffer multilayer to a 
t e top of the first buffer multilayer. The 
buffer multilayer ranges from the second 
of the second buffer multilayer to a 



op of the second buffer multilayer. 
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including a crystal 



substrate, an electrically conducting Group-Ill nitride 
semiconductor (Al . sub . XGa . sub . Yin . sub . 1 - (X+Y) N : 0<X< 1 , 
0<Y^1 and 0<X+Y<1) crystal layer 

vapor-phase grown on the crystal substrate, an ohmic 
electrode and an electrically conducting boron 
phosphide crystal layer provided between the 

ohmic electrode and the Group-Ill nitride semiconductor crystal 
layer, the ohmic electrode being disposed in contact with the 
boron phosphide crystal layer. 

Also disclosed is a method for producing the Group-Ill nitride 
semiconductor device, and a light -emitting diode including the Group-Ill 
nitride semiconductor device. 
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A semiconductor devi( 
and is provided with 
boron phosphide (BP) 
temperature of not le\ 
boron phosphide (BP) 
which contains the bo: 
represented by the foi 



is prepared by the use of a vapor phase method 
semiconductor layer composed of 
taving a band gap at room 

s than 2.8 eV and ' not more than 3 . 4 eV or a 
»ase mixed crystal 

phosphide (BP) and which is 
lula : 



B . sub . aAl . sub. pGa . sub.^rln. sub. 1-oc-p- 
yP . sub . SAs . sub . eN . sub . lV5-e 
(0<a=l / 0=P<1, 0=y<l> o\a+p+y=l / 
0<S=1, 0=e<l, 0<5+e=l) 
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AB A method of forming a group-Ill 



kitride semiconductor layer on 



a light -emit ting device. First, a substrate is provided. Next, 
a buffer layer is formed on the substrate. A 

hydrogen treatment is performed on the buffer layer. Finally, 
a group-Ill nitride semiconductor layer is formed on the 
buffer layer. According to the present invention, a hydrogen 
treatment is performed on the buffer to prevent corrosion during 
subsequent process and remove particles from the buffer layer. 
Thus, the structure of the epitaxy layer following 
formed on the buffer layer is enhanced. 
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AB A p-n junction- type compound semiconductor light -emitting device having 
a substrate formed of a single crystal, a 
first barrier layer provided on the substrate 

and formed of a compound semiconductor of a first conduction type, a 
light -emitting layer provided on the first barrier 
layer and formed of an indium ( In) -containing group III nitride 
semiconductor of a first or a second conduction type, and an 
evaporation-preventing layer provided on the light -emit ting 
layer for preventing the evaporation of indium from the 
light-emitting layer. The evaporation -preventing layer 
is formed of an undoped boron phosphide (BP) -base 

semiconductor of a second conduction type. A method for producing the 
semiconductor-light emitting device is also disclosed. 
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AB A pn-junction type compound semiconductor light -emitting device having a 
substrate formed of a crystal, a first 
barrier layer provided on the substrate and formed 
of an undoped boron phosphide-base semiconductor of 
first conduction type, and a light-emitting layer of a 
first or a second conduction type provided on the first 
barrier layer including a plurality of superposed constituent 
layers formed of group III nitride semiconductors each having a 
different band gap. The constituent layer of the 
light -emit ting layer provided closest to the first 
barrier layer is a first light -emitting constituent 
layer formed of a group III nitride semiconductor containing 
phosphorus (P) . A method for producing the semiconductor light-emitting 
device is also disclosed. 
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AB A pn-junction- type boron-phosphide-based 

semiconductor light-emitting device having a single- 
crystal silicon (Si) substrate of first conduction 
type; a first boron-phosphide-based 
semiconductor layer of first conduction type 
provided on the substrate; a light-emitting layer 
formed of a Group III-V semiconductor layer of first 
or second conduction type which is doped with an element 
belonging to Group IV of the periodic table provided on the 
first boron-phosphide-based semiconductor 
layer; and second boron-phosphide 

-based semiconductor layer of second conduction type 
formed of a boron-phosphide-based semiconductor 
layer of second conduction type containing a Group IV 
element provided on the light-emitting layer. The 
first boron-phosphide-based semiconductor 
layer, the light-emitting layer, and the 
second boron-phosphide-based semiconductor 

layer form a pn- junction- type hetero structure. In addition, the 
second conduction type is opposite the first conduction type. Also, 
disclosed is a method for producing the device. 
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from a boron -containing Group III-V compound semiconductor having the 
same lattice constant! as a boron-containing Group III-V compound 
semiconductor constituting the cladding layer. 
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AB A method of growing a group III nitride semiconductor crystal 
layer includes a step of growing a first buffer 
layer composed of boron phosphide on a 
silicon single crystal substrate by a 

vapor phase growth method at a temperature of not lower than 200° 
C. and not higher than 700° C. , a step of growing a 
second buffer layer composed of boron 
phosphide on the first buffer layer by a 

vapor phase growth method at a temperature of not lower than 750° 
C. and not higher than 1200° C. , and a step of growing a 
crystal layer composed of group III nitride 

semiconductor crystal represented by general formula Al.sub.p 
Ga.sub.q In. sub. r N (where 0<p<l, 0<q<l, 
0<r<l, p+q+r=l) on the second buffer 

layer by a vapor phase growth method. A semiconductor device 
incorporating the group III nitride semiconductor crystal 
layer is provided. 
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AB A boron -phosphide -based semiconductor light -emitting 

device having a semiconductor substrate of a first conduction 
type having, on its bottom surface, a bottom electrode; a first 
boron-phosphide-based semiconductor layer of 
a first conductive type provided on the substrate; a 
Group III-V compound semiconductor active layer provided on 
the first boron-phosphide-based 
semiconductor layer; a second boron- 
phosphide -based semiconductor layer of second 
conduction type provided. on the active layer; and a top 
electrode provided on the surface of the second boron 
-phosphide -based semiconductor layer. The top 

electrode includes a lower electrode and an upper electrode, the lower 

electrode is in direct contact with the second boron 

-phosphide -based semiconductor layer and formed of a 

metal incapable of establishing ohmic contact with the second 

boron-phosphide-based semiconductor layer, 

and the upper electrode is provided on the lower electrode and formed of 
a metal capable of establishing ohmic contact with the second 
boron-phosphide-based semiconductor layer. 
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device, production method thereof, and light -emitting diode 

IN Udagawa, Takashi, Saitama, JAPAN 

PA SHOWA DENKO K.K. (non-U. S. corporation) 

PI US 20031A1509 Al 2003.Q7 JU _ 

ClIS ^g73694l'~ B2 20040504 2 

AI US 2003-353006 Al 20030129 (10) 

PRAI JP 2002-20824 20020130 

US 2002-384097P 20020531 (60) 

DT Utility 

FS APPLICATION 

LREP SUGHRUE MION, PLLC, 2100 PENNSYLVANIA AVENUE, N.W., WASHINGTON, DC, 
20037 

CLMN Number of Claims: 15 
ECL Exemplary Claim: 1 
DRWN 3 Drawing Page(s) 
LN.CNT 845 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L12 ANSWER 16 OF 33 USPATFULL on STO 

AB A stacked layer structure including a single 

crystal substrate; an amorphous Y>r polycrystalline 
buffer layer formed from a boron\containing Group III-V 
compound semiconductor. The buffer layer is provided on the 
substrate; a cladding layer f ormeal f rom a 

boron-containing Group III-V compound semiconductor is provided on the 

buffer layer; and a light -emit ting Vayer having a 

quantum well structure including a Harrier layer formed from a 

boron- containing Group III-V compound semiconductor and a well 

layer formed from a Group III nitride^ semiconductor is provided 
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CLMN Number of Claims: 6 
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L12 ANSWER 18 OF 33 USPATFULL on STN 

AB A method of growing a group III nitride semiconductor crystal 
layer includes a step of growing a first buffer 
layer composed of boron phosphide on a 
silicon single crystal substrate by a 

vapor phase growth method at a temperature of not lower than 2 00° 
C. and not higher than 700° C, a step of growing a 
second buffer layer composed of boron 
phosphide on the first buffer layer by a 

vapor phase growth method at a temperature of not lower than 750° 
C. and not higher than 1200° C. , and a step of growing a 
crystal layer composed of group III nitride 

semiconductor crystal represented by general formula Al.sub.p 
Ga.sub.q In. sub. r N (where 0<p<l, 0<q^l, 
0<r<l, p+q+r=l) on the second buffer 

layer by a vapor phase growth method. A semiconductor device 
incorporating the group III nitride semiconductor crystal 
layer is provided. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



AN 
TI 



IN 



PA 



<$gf~ "U 
AI* U 



A 
PRAI 



DT 

FS 

EXNAM 
LREP 
CLMN 
ECL 
DRWN 



2000 : 67610 USPATFULL 

Method of growing group III nitride semiconductor crystal 
layer and semiconductor device incorporating group III nitride 
semiconductor crystal layer 
Terashima, Kazutaka, Ebina, Japan 
Nishimura, Suzuka, Yamaguchi, Japan 
Tsuzaki, Takuji, Matsumoto, Japan 
Udagawa, Takashi, Chichibu, Japan 

Sh owa Denko K.K., Tokyo, Ja pan tnon^JJ^S . corporation) 

rS~6069021 20000530 

US 1999 - 2? ftTg9 ' TT 

JP 1998-66769 19980317 
JP 1998-180921 19980626 
JP 1998-193125 19980708 
JP 1998-232279 19980806 
JP 1999-36830 19990216 
US 1999-119326P 19990209 (60) 

Utility 
Granted 

Primary Examiner: Chaudhuri, Olik; Assistant Examiner: Wille, Douglas A. 
Sughrue, Mion, Zinn, Macpeak & Seas, PLLC 
Number of Claims: 10 



Exemplary Claim: 1 

3 Drawing Figure (s) ; 3 Drawing Page(s) 
LN.CNT 988 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L12 ANSWER 19 OF 33 USPATFULL K>n STN 

AB A semiconductor device comprises a single crystal 

substrate, a nucleus formation buffer layer formed on 
the single crystal substrate, and a 

lamination layer includingya plurality of Al.sub.l-x-y 
Ga.sub.x In. sub. y N (0<x^l,\ 0^y<l, 

x+y^l) layers laminated above the nucleus formation 
buffer layer. The nucleus formation buffer layer is 
formed of Al.sub.l-s-t Ga.sUb.s In. sub. t N (0<s<l, 
O^t^l, s+t<l) and is formed bn a surface of the 
substrate such that the nucleus formation buffer layer 
has a number of pinholes for\control of polarity and formation of 
nuclei. A method of fabricating a semiconductor device comprises the 
steps of: forming, above an p\ . sub. 1-x-y Ga.sub.x In. sub. y N 



(0<x^l, O^y^l, x+y^l)\ semiconductor 

layer doped with a p-tsype dopant, a cap layer for 

preventing evaporation of a constituent element of the semiconductor 
layer, the cap layer being formed of one of A1N in 

which a p-type dopant is added and Al.sub.2 0.sub.3, subjecting the 
semiconductor layer tolheat treatment, and removing at least a 
part of the cap layer. 1 
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LI 2 ANSWER 20 OF 33 USPATFULL on STN 

AB A semiconductor device comprises a single crystal 

substrate, a nucleus formation buffer layer formed on 
the single crystal substrate, and a 

lamination layer including a plurality of Al.sub.l-x-y 
Ga.sub.x In. sub. y N (oic<l, 0<y<,1, 

x+y<l) -layers laminatep above the nucleus formation 
buffer layer. The nucleus formation buffer layer is 
formed of Al.sub.l-s-t (Ea.sub.s In. sub. t N <0<s<l, 
0<t<l, s+t<l) and formed on a surface of the 

substrate with an average film thickness of 5 nm to 20 nm such 

that the nucleus formation buffer layer has a number of 

pinholes for control of polarity and formation of nuclei. The pinholes 

are formed among loosely! formed small crystals of Al.sub.l-s-t 

Ga.sub.s In. sub. t N (O^sil, 0<t<l, 

s+t<l) . I 
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L12 ANSWER 21 OF 33 USPATFULL ok STN 
AB Boron-aluminum nitride B.s\ib.x Al.sub.l-x N.sub.y 
(0.001<x<0.70, 0.85^1. 05) \ films having 

wurtzite type structure are proposed . The material has higher hardness, 
higher sound velocity and wiper band gap than hexagonal aluminum nitride 
(A1N) . 
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L12 ANSWER 22 OF 33 USPATFULL on STN 

AB A semiconductor device comprises a single crystal 

substrate, a nucleus formation buffer layer formed on 
the single crystal substrate, and a 

lamination layer including a plurality of Al.sub.l-x-y 
Ga.sub.x In. sub. y N (0<xAl, 0<y^l, 

x+y<l) layers laminated above the nucleus formation 
buffer layer. The nucleus! formation buffer layer is 
formed of Al.sub.l-s-t Ga.taub.s In. sub. t N (0<s £1, 
0<t<l, s+t<l) and is formed on a surface of the 
substrate such that the nucleus formation buffer layer 
has a number of pinholes far control of polarity and formation of 
nuclei. A method of fabricating a semiconductor device comprises the 
steps of: forming, above an\ Al . sub. 1-x-y Ga.sub.x In. sub. y N 
(0<x<l, 0^y<l, x+y<l) semiconductor 
layer doped with a p-type dqpant, a cap layer for 

:onstituent element of the semiconductor 
prmed of one of A1N in 

id and Al.sub.2 0.sub.3, subjecting the 
treatment, and removing at least a 



preventing evaporation of a 
layer, the cap layer being fi 
which a p-type dopant is adds 
semiconductor layer to heat 
part of the cap layer. 
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LI 2 ANSWER 23 OF 33 UfcPATFULL on STN 

AB Solid layer semiconductor compositions are deposited by the 

simultaneous sputtering from a sputter target and electrically discharge 
a reacting gas preferably by application of an RF potential. Preferably, 
the method is used to make solid solution layers and most 
desirably solid solution epitaxial layers of at 

least two semiconductor materials. The method may be used to make novel 
metastable compositions such as (GaAs) . sub. 1 . sub. -x Si. sub. x, 
(GaAs) . sub. 1 . sub. -pc Ge. sub.x, (InSb) . sub. 1 . sub. -x Si . sub.x, 

Ge. sub.x, (InAs) . sub. 1 . sub. -x Si. sub. x and 
Ge.sub.x (where x is a number greater than about 
= 1, and Ga.sub.x As. sub. y Si. sub. z, Ga.sub.x 
En. sub. x Sb.sub.y Si. sub. z, In. sub. x Sb.sub.y 
^s.sub.y Si. sub. z, In. sub. x As. sub. y Ge.sub.z and 
t .sub.z (where x, y and z are numbers greater than 
+ z = 1) . 



(InSb) . sub. 1 . sub. -\ 
(InAs) . sub. 1 . sub. 
0 . 01, and x + (l-x)\ 
As. sub. y Ge.sub.z, 
Ge.sub.z, In. sub. x 
In. sub. x Sb.sub.y A^ 
about 0 . 01, and x + 
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L12 ANSWER 24 OF 33 US PAT 2 orf STN 
AB The present invention discloses a light emitting diode (LED) by using a 

P-type ZnTe layer on a ZnSe layer as a 

substrate. To match the lattice between the substrate 

and blue light LED of\cubic crystal, a BP (boron 

phosphide) buffer layer of single 

crystal is formed on the substrate. When the blue 

light LED emits blue light of wavelength from 450 nm to 470 nm, the ZnTe 
or ZnSe substrate absorbs the blue light and emits 

yellow-green light of wavelength 550 nm. Thus, white light is produced 
by mixing the blue light \and the yellow-green light. 
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L12 ANSWER 25 OF 33 USPAT2\on STN 

AB A boron-phosphide-basod semiconductor light -emitting 

device having a semiconductor substrate of a first conduction 
type having, on its bottom surface, a bottom electrode; a first 
boron-phosphide-based semiconductor layer of 
a first conductive tyx e provided on the substrate; a 
Group III-V compound semiconductor active layer provided on 
the first boron -phosphkde- based 
semiconductor layer; al second boron- 
phosphide -based semiconductor layer of second 
conduction type provided on the active layer; and a top 
electrode provided on tpe surface of the second boron 
-phosphide-based semiconductor layer. The top 

electrode includes a loirer electrode and an upper electrode, the lower 
electrode is in direct qontact with the second boron 
-phosphide-based semiconductor layer and formed of a 
metal incapable of establishing ohmic contact with the second 
boron-phosphide-based semiconductor layer, 

and the upper electrode is provided on the lower electrode and formed of 
a metal capable of establishing ohmic contact with the second 
boron-phosphide-based semiconductor layer. 
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LI 2 ANSWER 26 OF 33 USPAT2 4>n STN 

AB A light -emitting device with reduced lattice mismatch. The 
light -emit ting device domprises a substrate having a first 
lattice constant, a firist buffer multilayer deposited on the 
substrate, a second buffer multilayer deposited on the first 
buffer multilayer, and & GaN base epitaxial 

\econd buffer multilayer. The 
first buffer multilayer ranges from the first 
bottom of the first buffer multilayer to a 
at the top of the first buffer multilayer. The 
second buffer multilayer ranges from the second 
bottom of the second buffer multilayer to a 



layer deposited" on the 
lattice constant of the 
lattice constant at the 
second lattice constant 
lattice constant of the 
lattice constant at the 



third lattice constant at 



the top of the second buffer multilayer. 
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ANSWER 27 OF 33 USPAT2 onl'STN 

A method of forming a grimp-III nitride semiconductor layer on 
a light-emitting device . \First ,' a substrate is provided. Next, 
a buffer layer is formed pn the substrate. A 

hydrogen treatment is performed on the buffer layer. Finally, 
a group-Ill nitride semiconductor layer is formed on the 
buffer layer. According to the present invention, a hydrogen 
treatment is performed on the buffer to prevent corrosion during 
subsequent process and remove particles from the buffer layer. 
Thus, the structure of the tepitaxy layer following 
formed on the buffer layer is enhanced. 

PATENT . 
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A p-n junction-type compound sem\i conduct or light -emit ting device' having 
a substrate formed of a single crystal, a 
first barrier layer provided on the substrate 

and formed of a compound semiconductor of a first conduction type, a 
light -emit ting layer provided on (the first barrier 
layer and formed of an indium (Inv -containing group III nitride 
semiconductor of a first or a second conduction type, and an 
evaporation -preventing layer provided on the light -emitting 
layer for preventing the evaporation of indium from the 
light -emitting layer. The evaporation -preventing layer 
is formed of an undoped boron phosphide (BP) -base 

semiconductor of a second conduction type. A method for producing the 
semiconductor- light emitting device! is also disclosed. 
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L12 ANSWER 29 OF 33 USPAT2 on STN 

AB A pn-junction type compound semiconductor light -emitting device having a 

substrate formed of a crystal, a first 
barrier layer provided on the substrate and formed 
of an undoped boron phosphide -base semiconductor of 
first conduction type, and a light-emitting layer of a 
first or a second conduction type provided on the first 
barrier layer including a plurality of superposed constituent 
layers formed of group III nitride semiconductors each having a 
different band gap. The constituent layer of the. 
light -emitting layer provided closest to the first 
barrier layer is a first light -emitting constituent 
layer formed of a group III nitride semiconductor containing 
phosphorus (P) . A method for producing the semiconductor light -emitting 
device is also disclosed. 
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L12 ANSWER 30 OF 33 USPAT2 on STN 

AB A pn- junction-type semiconductor light-emitting device having a 
single-crystal silicon (Si) substrate of 
first conduction type; a first boron- 
phosphide-based semiconductor layer of first 
conduction type provided on the substrate; a light -emitting 
layer formed of a Group II I -V semiconductor layer of 
first or second conduction type which is doped with an 
element belonging to Group IV of the periodic table provided on the 
first boron-phosphide-based semiconductor 
layer; and second boron-phosphide 

-based semiconductor layer of second conduction type 
formed of a boron-phosphide-based semiconductor 



layer of second conduction type containing a Group IV 
element provided on the light -emit ting layer. The 
first boron-phosphide-based semiconductor 
layer, the light -emit ting layer, and the 
second boron-phosphide-based semiconductor 

layer form a pn- junction -type hetero structure. In addition, the 
second conduction type is opposite the first conduction type. Also, 
disclosed is a method for producing the device. 
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L12 ANSWER 31 OF 33 USPAT2 on STN 

AB A boron-phosphide-based semiconductor light-emitting 

device having a semiconductor substrate of a first conduction 
type having, on its bottom surface, a bottom electrode; a first 
boron -phosphide -based semiconductor layer of 
a first conductive type provided on the substrate; a 
Group III-V compound semiconductor active layer provided on 
the first boron-phosphide-based 
semiconductor layer; a second boron- 
phosphide-based semiconductor layer of second 
conduction type provided on the active layer; and a top 
electrode provided on the surface of the second boron 
-phosphide -based semiconductor layer. The top 

electrode includes a lower electrode and an upper electrode, the lower 
electrode is in direct contact with the second boron 
-phosphide-based semiconductor layer and formed of a 
metal incapable of establishing ohmic contact with the second 
boron-phosphide-based semiconductor layer, 

and the upper electrode is provided on the lower electrode and formed c 
a metal capable of establishing ohmic contact with the second 
boron-phosphide-based semiconductor layer. 
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ANSWER 32 OF 33 USPAT2 on STN 

A stacked layer structure including a single 
crystal substrate; an amorphous or polycrystalline 
buffer layer formed from a boron-containing Group III-V 
compound semiconductor. The buffer layer is provided on the 
substrate; a cladding layer formed from a 

boron-containing Group III-V compound semiconductor is provided on the 

buffer layer; and a light -emitting layer having a 

quantum well structure including a barrier layer formed from a 

boron-containing Group III-V compound semiconductor and a well 

layer formed from a Group III nitride semiconductor is provided 

on the cladding layer. The barrier layer is formed 

from a boron-containing Group III-V compound semiconductor having the 
same lattice constant as a boron-containing Group III-V compound 
semiconductor constituting the cladding layer. 
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LI 2 ANSWER 33 OF 33 USPAT2 
AB UV reflectors incorpo 

amount of UV radiation 
efficiency of such lig! 
nanometer-sized parti 
about one-tenth of the 
dispersed in a molding 



STN 



ted in UV LED-based light sources reduce the 
^emission into the surroundings and increase the 
sources. UV reflectors are made of 
elks having a mean particle diameter less than 

\avelength of the UV light emitted by the UV LED, 
casting material surrounding the LED. Other UV 
reflectors are series of\layers of materials having 
alternating high and low Vef ract ive indices; each layer has a 
physical thickness of one\quarter of the wavelength divided by the 
refractive index of the material. Nanometer-sized textures formed on a 
surface of the multilayeren reflector further reduce the emission of UV 
radiation into the surroundings. UV LED-based light sources include such 
a multilayered reflector disposed on an encapsulating structure of a 
transparent material around\a UV LED, particles of a UV-excitable 
phosphor dispersed in the transparent material. Alternatively, the 
transparent material also includes nanometer-sized particles of a 
UV-radiation scattering material. 
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